This study examined how and why chemists and physicists blog. Two qualitative methods were used: content analysis of blog and "about" pages and in-depth responsive interviews with chemists and physicists who maintain blogs. Analysis of the data yielded several cross-cutting themes that provide a window into how physicists and chemists use their blogs and what value they receive from maintaining a blog and participating in a blogging community. The article concludes with a discussion of implications for supporting scientists' work. One tool, the weblog or blog, is a listing of discrete posts in reverse-chronological order.
Science Blogging 8 which are part of the research work. Coordination ICTs connect scientists and allow for communication among them. Dissemination ICTs enable scientists to share data, papers, and knowledge with a broad audience. Blogs might serve as either coordination or dissemination ICTs.
There have been many studies in the past 15 years of how scientists use earlier ICTs such as e-mail, e-mail discussion lists, e-print servers, personal web pages, and instant messaging.
Studies have emphasized the adoption of new technologies (Abels, Liebscher, & Denman, 1996; Kling & McKim, 2000) ; their uses for greater productivity (Hesse, Sproull, Kiesler, & Walsh, 1993; Walsh & Maloney, 2002) ; and disciplinary differences in usage of ICTs (Talja, Savolainen, & Maula, 2004; Walsh & Bayma, 1996) . The use of personal web pages and discussion lists are pertinent as predecessors of blogs.
Personal web pages. The term "personal web page" means an internet page built and maintained by the scientist, his staff, or professional web developers working with the scientist to provide contact information and information about projects, courses, research, and publications. Döring's (2002) systematic review of research on personal web pages describes the use of personal web pages to shape self-presentation: web page owners can design their sites carefully to create a desired impression in an unknown audience in ways that can not be done in face-toface communication. The studies Döring reviewed found that owners of personal web pages "presume a very heterogeneous audience, which extends from their closest personal environment (friends, family) to acquaintances from the internet, colleagues from work and people with similar interests all the way to unknown random guests" ("For which audiences are personal home pages designed?"). The purposes for maintaining a personal web page include communication, network building, maintaining a list of links for quick access, and experimenting Science Blogging 9 with and learning web design (Döring, 2002) . Scientists' personal web pages typically include contact information, research interests, courses taught, a curriculum vitae, and a list of publications (Lamb & Davidson, 2005) .
Scientists' views and uses of personal web pages vary by discipline, experience level, and level of connectivity within peer networks. Lamb and Davidson (2005) found that senior researchers with established networks and publication records do not place a high value on personal web pages. Frequently, the pages are allowed to be out of date and are not enhanced with multimedia. The researchers also found that peripheral and younger scientists without extensive publication records have web pages that are more personalized, up to date, and detailed. Junior researchers use their personal web pages to build their professional identities and reputations and to attract funding and collaborators.
In contrast, Barjak (2006) found that highly productive researchers, typically those who frequently attend conferences, are more likely to maintain personal web pages than less productive researchers. He also found that senior researchers are more likely to have personal web pages, but he attributed this finding in part to the scientists' hierarchical status in their organizations. In other words, lab directors and project managers have personal web pages that are created or maintained by their organizations or support staff. (Barjak, 2006) .
Scientists' use of e-mail discussion lists. Some features of e-mail discussion lists seem to be antecedents of scholarly weblogs. Indeed, the claims in some of the articles on blogs mirror claims in earlier articles that discussion lists would replace hallway conversations at conferences (Allen, 1991) . In their infancy, e-mail lists were open to new participants and were envisioned as equalizers because of the relative anonymity of the new medium (Gresham, 1994) .
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In fact, study showed that discussion lists became places for one-to-many or few-to-many broadcast announcements instead of many-to-many conversations (Rojo & Ragsdale, 1997) .
Concerns about information overload have caused many scientists to abandon high-traffic lists (Talja et al., 2004) . Frequently, scientists are members of only closed lists or project-related lists (Walsh & Bayma, 1996) . A proliferation of blogs could create an even greater perception of information overload. It is impossible to determine if scientists' blogs will become nearly ubiquitous, like personal home pages, or will be abandoned, like many mailing lists.
Purposes
In addition to the purposes found in general studies of blogs, three primary purposes of Personal information management. PIM is the acquisition, organization, maintenance, and retrieval of personal information (Jones, 2007) . Personal information is variously described as emails, calendars, web pages, books, articles, letters, scientific specimens, laboratory notebooks, and blackboards full of equations (Jones, 2007; Kaye et al., 2006) . Some of the reported uses of blogs have been as research logs or diaries (Mortensen & Walker, 2002) .
Depending on the practices of the scientific discipline, laboratory notebooks can function as diaries. Researchers maintain records of their work over time --including meeting notes, experimental observations, and early analysis. Although disciplinary best practices and professional standards exist, each scientist uniquely interprets these practices to create an individual lab notebook process that serves his or her needs (Shankar, 2007) . Electronic laboratory notebooks have not been well received because they force a rigid external structure on Science Blogging 11 the record-keeping process; yet some younger researchers or researchers with computer science backgrounds do keep web notebooks (Shankar, 2007) .
Informal scholarly communication. Scholarly communication is the communication of
scientific information to members of the invisible college; that is, to other researchers in the social circle who have similar training and background knowledge (Crane, 1972) . In Griffith's (1967, 1972) prints through e-mail and on e-print servers, and maintenance of personal web pages (Kasperson, 1978 , cited in Barjak, 2006 Kraut, Egido, & Galegher, 1990) .
Communicating science to the public. Communicating science to the public, or popularization of science, is defined by what it is not: it is not communication to a specialized expert scientific community . Popularization occurs over the course of the research and to many different audiences including funding organizations, scientists outside of the immediate research area, and non-scientists. Moreover, communication of science to the public is cyclical and bidirectional. Scientists learn and redirect their work upon engagement with the public .
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The public audience for science communication is a stratified target. Miller (1986 , cited in Kyvik, 2005 ) describes a pyramid with decision makers at the top; policy leaders at the next level; the attentive public, i.e., members of the public with some college-level training in science who closely follow science news beneath them; the interested public; and finally the nonattentive public. Because research is so specialized, everyone is a lay person outside of a particular field (Kalleberg, 2000 , cited in Kyvik, 2005 . The lay public encompasses those with little or no scientific training as well as scientists outside the particular research area. Indeed, scientists are consumers of popularizations of science, particularly in areas outside their specialties that they need to teach .
Researchers have found several reasons scientists communicate with the public.
Dunwoody (1986 ( , cited in Kyvik, 2005 found that scientists do so for personal satisfaction; public recognition; employer recognition; political recognition (including recognition by funding agencies); and peer recognition. The reasons not to communicate with the public might be more compelling: the research requires significant understanding of the research area or use of symbolic language for understanding, popular communication is not respected or considered in tenure or promotion decisions, and public communication might decrease the author's prestige in his or her own community. Kyvik (2005) defined a civic scientist as "a scientist who communicates with general audiences and brings knowledge and expertise into the public arena to increase awareness about science and/or facilitate discussion and decision making on issues of importance to society" (p. 289). This definition suggests two roles scientists play in communicating to the public: expert and public intellectual. Experts have the role of dissemination of knowledge to lay persons and the goal of educating society, while public intellectuals have the role of political engagement and Science Blogging 13 the goal of influencing political, cultural, and social issues (Kyvik, 2005 ). An expert gains legitimacy through claims of expertise evidenced by institutional affiliation and publication in high-impact peer-reviewed journals . 3 A public intellectual gains legitimacy through academic credentials, recognition within and outside of his or her community, nonpartisanship, and an independent voice (Brouwer & Squires, 2003) .
Summary of Literature Review and Foreshadowing Questions
Nearly all scientists use the internet (Barjak, 2004 ), yet only a small percentage maintain blogs. Scholars from the humanities and social sciences who maintain blogs describe many gains; moreover, blogs have great potential to help scientists with PIM, informal scholarly communication, and public communication. Can blogs help scientists? How do blogging scientists perceive their value? This study seeks to explore how and why chemists and physicists use blogs. To understand this, we need to learn the purposes, intended audiences, perceived benefits to both the bloggers themselves and their communities. We also need to learn how the participants make meaning of other scientists' blogs.
Methods
Qualitative research methods were chosen for this study to achieve a richer understanding of the scientists' perceptions and processes of blogging and to explore the variety of scientists' experiences with blogs through in-depth analysis of the blogs and semi-structured interviews with the scientists. While there have been qualitative studies on blogs in general (e.g., Nardi et al., 2004) and surveys of blog awareness and use (Lenhart & Fox, 2006) , we do not have enough information on how scientists use blogs to formulate a quantitative study that would produce results suitable for supporting scientists' work or informing system design.
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Two qualitative methods were used for the study: a directed qualitative content analysis of blog posts and blog "about" pages and in-depth semi-structured interviews of scientist bloggers.
This triangulation of methods and sources is a first step in ensuring the validity of the research (Guba & Lincoln, 1982) . Content analysis was used to learn what purposes and intended audiences could be determined from the blogs themselves. In-depth interviews were used to learn about the participants' processes, purposes, and intended audiences. This section describes data collection and analysis for each of the two parts of the study.
Content Analysis
Qualitative content analysis is a systematic analysis of texts or images to answer the research questions through discovery, documentation, and understanding the communication of meaning and theoretical relationships found in the text (Altheide, 1987; Mayring, 2000; White & Marsh, 2006) . In directed content analysis, the researcher employs an initial framework developed from previous research which is used to focus the study and develop foreshadowing questions (Hsieh & Shannon, 2005) . The steps in directed qualitative content analysis include developing preliminary categories, developing a collection of cases, selecting a purposeful sample of cases, analyzing the cases using the preliminary categories, formulating inductive codes from the material, and interpreting and analyzing the results. These steps are not linear;
rather, the researcher must continually compare the evidence with other evidence and the extant categories and must question and verify the coding (White & Marsh, 2006) .
Building the collection. The first step in the content analysis for this study was to build a collection of scientists' blogs from which to select a purposeful sample. A general collection of scientists' blogs was developed by locating science blogs in directories and through links in blogrolls. 4 The blogs were visited to determine whether the author self-identifies as a scientist.
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For the purposes of this study, only English-language blogs written by scientists were considered. Selected blogs were bookmarked and annotated with the scientific discipline of the author and the author's status as student, faculty, or researcher. Only blogs that had been updated within three months and that had more than ten posts were kept. Ultimately, 15 blogs were selected for in-depth analysis (see Appendix). This collection of blogs is a small part of the estimated 1,200 science blogs (Bonetta, 2007) , but it covers the most active and heavily linked blogs.
Extracting a purposeful sample. A sample of blogs was selected from the collection described above to create information-rich cases. As a first step, only blogs written by chemists and physicists were selected because these scientists operate in well-characterized scholarly communication environments. While chemists publish mostly in well-controlled, expensive, closed-access, peer-reviewed journals and conference proceedings, physicists have been innovators in open access publishing through publication of pre-prints as well as publishing in traditional peer-reviewed journals and conference proceedings.
Within the collection of blogs by chemists and physicists, individual blogs were selected to represent the greatest heterogeneity in the author's setting, status, and research area (Maxwell, 2005) . For example, selections included: professors in small liberal arts colleges as well as in large state research institutions, researchers in corporations, students as well as tenured professors, and theoreticians as well as experimentalists. Maximum-variation purposeful sampling is useful for "capturing themes that cut across a great deal of variation" (Patton, 2002, p. 235) . Additional blogs were added during the course of the study to explain some variation.
Sampling ceased when new blogs contributed no new codes or themes.
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A screenshot of the home page of each blog was captured, and the contents of the "about" page (or first post for blogs without "about" pages) and each of the most recent ten entries including embedded images and non-text mark-up were copied into document files and imported into the qualitative data analysis software, NVivo7 (QSR International, 2007) .
Analysis. The imported files were coded using the preliminary coding scheme developed through the literature review. The unit of analysis was the blog post or the paragraph (if multiple types of content were included in a post). New codes were inductively developed for emergent categories. The constant comparison method across posts and across sources was used to complete the coding. Questioning and looking for variations or counter examples was done to increase validity. Throughout the data collection and analysis process, memos, notes, and annotations were used to capture emerging themes and impressions and to create an audit trail.
Themes developed through this analysis were used to revise the preliminary interview guide and coding scheme and to select interview participants.
Interviews
In-depth responsive interviews (Rubin & Rubin, 2005) were conducted with selected bloggers. The purpose of the interviews was to learn how the scientists perceive blogging, what value they receive from blogging, and how blogging fits into their research lives. The guide was tailored further for individual participants based on the content of their blog.
Participants were selected from among the authors of the blogs used in the content analysis. Selection considerations include achieving a variety of working environments; academic disciplines; working statuses (e.g., faculty, post-doctoral researchers, graduate students); and blogging experience. In total, six participants were interviewed. All interviews Science Blogging 17
were conducted via telephone and lasted from 25 minutes to 1 hour 15 minutes. The interviews were recorded and transcribed and the transcripts were loaded into NVIVO7 for analysis.
Analysis. The transcripts were analyzed in a fashion similar to the content analysis. The preliminary coding scheme was developed from the foreshadowing questions and the results of the content analysis. The transcripts were coded and new codes inductively developed for emergent categories.
Case summaries were created for each blogger to gather categories from the content analysis and interviews. While maximum variability sampling method was used to facilitate identification of cross-cutting themes, the case summaries were useful to explore the complexities of individual cases (Patton, 2002) . Once case summaries were complete, cross-case comparisons were made and common themes were extracted. These themes were checked against the interview data and were elaborated, modified, combined, or split as appropriate.
Results
The blogs studied varied from precisely targeted, high-level science to eclectic collections of personal, hobby, political, and scientific content. Two blogs, one maintained by a physicist and the other by a chemist, were almost exclusively expert commentary on new research articles.
The remainder mixed all of the various types of blog posts. Some individual posts were aimed at graduate students or junior researchers and contained job hunting and tenure advice. There was no evidence that the blogs were being used as replacements for personal web pages and none of the blogs in the study contained reports of original research.
The participants in this study have diverse experiences with their blogs, but cross-case comparisons yielded some common themes: personal and private in a public sphere, blog-life Science Blogging 18 boundaries, social circles and the blog community, an interactive medium, a personal choice, filling a gap: a new form of scholarly communication, and a learning tool.
Personal and Private in a Public Sphere
The blogs in this study are interesting combinations of personal thoughts, notes to friends, political speech, and scholarly communication. The bloggers negotiate the private-public mix through controlling their identities and developing clear policies for what content is appropriate to include on the blog.
The participants control their identities through their choices to be anonymous or pseudonymous; to provide only limited personal information, such as a first name; or to provide complete contact information and include links to professional web sites and curriculum vitae.
Of the blogs used for content analysis, five of the bloggers do not use their full real names. Some bloggers' names are known or are easily discoverable, but others have kept their identities secret.
Bloggers who use their real names and provide professional contact information do so intentionally, after having made an explicit choice when starting to blog. One says with regret that he could be freer to blow off steam if he were anonymous, but the anonymous bloggers in this study do not seem to be any less concerned in content selection or more likely to engage in controversies. The participants were also skeptical that it is possible to remain anonymous if "sufficiently determined people" start digging.
Keeping his identity secret has been an ongoing struggle for one anonymous blogger. He decided to be pseudonymous to practice writing without receiving personal criticism and to keep the focus on the information, not himself: He guards his anonymity by not mentioning the universities he attended or where he did his postdoctoral work. He also does not link to his company or mention it by name. However, an accidental naming of a building where he did graduate work yielded several e-mails guessing his alma mater. His audience apparently views his anonymity as a challenge rather than respecting his choice.
Another blogger provides only his first name; but his co-workers, his students, and the provost of his college are all aware of his blog and have commented on posts. A third blogger has chosen to use a pseudonym, but her choice has been respected.
The participants in this study developed detailed policies about how much personal information they will expose on their blogs:
One thing is that I try to keep a little bit of anonymity --I'm not completely anonymous.
Somebody motivated could figure out who I am and where I work and things like that. So, I do keep that in mind and try to minimize too much personal information.
Personal information about family life, children, and problems at work were mentioned as things that would not be posted.
Blog-Life Boundaries
Bloggers tread the boundary between life and online life carefully. These two lives meet when bloggers select content for their blogs and when bloggers meet the readers of their blogs offline. The participants have developed policies for what they post on their blogs to protect relationships with family, colleagues, and friends. As mentioned above, bloggers protect the Science Blogging 20 privacy of their families by using nicknames for their spouses and children and by not talking about personal matters.
Situations that bring online and offline communities together can be awkward:
At conferences and so on they're opening will be "Hi … I've been reading your Regular blog readers feel that they know an author through reading his writing over time, but the blog author knows very little about the audience. The participants review their server logs to determine how many visits their site has received, which sites link to their site, and which posts are viewed most frequently, but they have to rely on polls and feedback through comments to learn about their readers.
Social Circles and Blog Community
Some of the participants know some of the commenters on their posts, the bloggers who write the blogs they read, and other readers of their blogs. However, in many cases bloggers form new online communities around their blogs and the blogs they read and these communities As in other online communities the commenters and blog authors seem to have roles (Golder & Donath, 2004) . There are many peripheral participants or lurkers -readers who do not comment or provide feedback -as well as newbies who are uncertain how to leave feedback.
Participants in this study are occasional lurkers on other blogs: "I'd also been reading the general blogs … and I didn't really want to comment on them" and "I try not to comment unless it's going to be useful." The participants also find that there are many more readers of their posts than there are commenters.
The physicist blogs in this study attracted many flamers and trolls in their comments.
According to Golder and Donath (2004) , a flamer's "behavioral strategy is intimidation through very aggressive language, yelling and controversial speech" (p. 16). One physicist has a commenter who "routinely posts very thinly veiled racist stuff." Another has commenters who "really seem to get some sort of great joy about using their anonymity to be obnoxious jerks … they say things that are clearly designed to get a rise out of people."
Trolls superficially seem to start conversations but are really baiting community members to start arguments (Golder & Donath, 2004) . Several of the blogs included in the content analysis Science Blogging 22 included comments from trolls who make repeated comments that seem to purposefully ignore or misunderstand previous comments or the original post.
Blogging as in Interactive Medium
Blogs are defined as a format: a collection of posts in a certain order. It may seem, then, that blogs are a broadcast medium; that is, that they constitute one-to-many communication.
However, this study shows that the bloggers form communities. Also, the participants in this study engage with their readers, select content and develop posts based on reader feedback, and ask for help from their readers:
I find that my blog is a great way to get an answer to my question really, really quickly …Because I manage the blog, I know how to find the answer very very quickly so it's a wonderful selfish way to get what I want very quickly.
The help might be in getting a copy of an article not available locally: "I have limited access to scientific journals and so I've had a couple of people send me some journal articles on things that I was wondering about on my blog."
The requested help also might be in figuring out some detail in an article:
(Sometimes I ask questions that I don't know the answer to. This is one of those times.)…
So, how is it that a ligand can 1) bind to an active site and stay there, I would think that it would take too much energy to "hold" the wobbling active site together, considering the ambient thermal motion and 2) possibly induce a conformational change…Am I missing something huge here?
More than one participant mentioned specifically asking for help when designing a new class. They ask for textbook suggestions, areas to cover, demonstrations that are useful, and the best way to explain complicated topics:
Science Blogging 23 "Hey, I'm going to teach about, I need to teach a class about this. What do you think are the most important things to know about this sub-topic?" And I post that and people leave comments, "This is the thing that," "This is the really critical thing," "Make sure that you tell them this." Or I'll say, "Hey I'm going to explain this, I need a good analogy for this
odd effect, what would be a good analogy?" And I've gotten some really useful suggestions, or suggestions of things to demonstrate.
The participants also modify their blogs based on reader feedback. For example, one participant was told that it was not useful to post only a link and an abstract of an article and that he needed to post substantive analysis for the posts to be useful. In response, he only posts thoughtful commentaries or new research ideas.
The author's initial intended audience is often quite different from the actual audience; accordingly, several participants mentioned blogging about topics that were relevant to the readers who commented or sent e-mail:
I quickly realized that the average person doesn't look for chemistry-related blogs, so I very quickly changed my tone of writing to be more towards graduate students…After the first couple of weeks it's very apparent that I had a target audience that was a graduate population
A personal choice
Even though the bloggers are attuned to audience feedback, they stress that maintaining a blog is a personal choice. A person has to get in the habit of posting (one participant compared it to flossing) and has to perceive value in the act of blogging. Some of the participants have tried This view is quite different from some popular assessments of blogs as political activism (cf. Cohen, 2006) and from some of the research on the uses of blogs in general.
Filling a gap: a new form of scholarly communication
The participants don't view blogging as simply moving another form of communication to a new medium but as a new form of scholarly communication that fills a gap:
It occurred to me that this might be a really interesting communications medium, and I wanted to do things in terms of scientific communications that one couldn't do before… communications that didn't quite fit into the conventional paper article, and the web had an interesting way of distributing those sort of communications. And so here was a way to possibly do that.
The participants do not post information about their research in progress that might eventually be published in a paper due to concerns about journals' rules in regard to prior publication. Likewise, their blogging does not take the place of scientific meetings or conferences. For theorists, blogging is a way to respond to reading a paper, when there is not enough new to merit a research paper:
I had to make the decision as to whether some particular idea that I had merited a blog post or a paper… For me, it's an either-or thing.
It might also be a way to fill in details for papers that are shortened to meet the publication guidelines of particular journals:
One occasion where I have actually written stuff on my blog to do with a paper that I had recently written was one where my collaborators insisted on putting the paper in Phys Rev
Letters, which has a four page limit. Ok. I felt that the prose that ended up in the paper was unintelligible, even to the author, and so I ended up, you know, writing some stuff on my blog about it because I felt it merited further explication. Several participants reported learning through writing --both about writing, and about the subjects they were reporting. Putting notes on a blog instead of in a paper notebook allows members of the community to learn from the article and to post clarifications if the author misunderstood or misrepresented some part of the research.
I read papers, have random thoughts on various topics, back in the old days I would write them down in a notebook and then subsequently, a year later, be unable to find it. Whereas it's definitely findable on my blog so it, it's actually very helpful.
The blogs act as a learning tool as well as a tool for personal information management. Two participants post lists of links of interest, and then can re-find information through their blog.
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Discussion
The participants' explicit purposes for maintaining blogs included blowing off steam, practicing writing in an informal setting, to communicate science to the public, to write about what life is like as a scientist, to reach a larger audience, to point out interesting papers, for fun, to provide a forum to support younger scientists, and to stay in touch with friends and family.
Some of these purposes are unexpected given the literature on scientists' information and communication behavior.
Articles on scientists' views towards public communication of science sometimes indicate that scientists are unwilling to communicate with the public. In this study, some of the participants started their blogs specifically to popularize their work and other work in their field as expert commentators (Kyvik, 2005) . Unfortunately, the public did not come. The participants found that their audiences were generally other scientists or well-educated people with a strong interest in science.
While some of the participants do blog about politics and controversial issues, the majority of the blogs in this study did not. Instead of using their blogs as public intellectuals (Brouwer & Squires, 2003) , the participants form and join informal communities that provide support and friendship. Mentoring younger scientists through their blogs is important to the participants.
Although blogs and blog content have the potential to be useful for identification of potential collaboration partners, only one participant reported a new research collaboration resulting from his blog.
These blog communities do not function as invisible colleges in an important way: the participants will not post data or reports of completed work to their blogs if they believe the work is publishable. This is not due to concerns of being scooped, but concerns about journals' Science Blogging 28 prior publication rules. In physics, the established pre-print servers are safe prior to acceptance in a journal because the physics community has negotiated their role. Individual blogs are not seen as an appropriate venue for posting of pre-prints, but are frequently used to post information that is too little or too much for a journal article. In this way, they fill a gap and are a new form of scholarly communication instead of another channel to communicate publishable research.
The participants in the study read between five and fifty blogs on a regular basis. They use these blogs to keep up in diverse research areas and to learn about science policy issues. There are not enough blogs to act as a substitute for journals or conferences, but some blogs post reviews of articles that are just as thorough as some found in traditional publications but are more timely. For example, the chemists particularly value a blog maintained by a British doctoral student that contains detailed reviews of new articles in organic synthesis.
In their reading selections, the participants differentiate between "hardcore" science blogs and "sociological" science blogs. Sociological science blogs are those that discuss policy and political issues related to science. But, it is not really the approach that attracts the participants as readers. Rather, they select blogs primarily because of the personality of the blogger and the quality of the writing.
Conclusion
This study examined how and why a small sample of chemists and physicists blog. Two qualitative methods were used: Qualitative content analysis of blog posts and "about" pages and responsive interviews. The data were analyzed using the constant comparison method and several themes emerged: personal and private in a public sphere, blog-life boundaries, social circles and the blog community, blogging as an interactive medium, a personal choice, filling a Science Blogging 29 gap: a new form of scholarly communication, and a learning tool. Although this was a small study, the results provide valuable insights into how scientists use blogs.
Limitations
The blogs and bloggers selected for the study were easily found, provided contact information, and agreed to participate. Many science bloggers, in particular female science bloggers, do not provide contact information on their blog and carefully guard their anonymity.
These bloggers may have very different blogging experiences that are not represented in this study. Future studies should address experiences of anonymous bloggers.
Implications
The participants in this study clearly benefit from maintaining blogs; however, they see these blogs as personal spaces. Any institutional support for blogging must respect blog-life boundaries. Organizations employing scientists should make blogging software available, as well as support the work of programmers to customize the tools to enable posting of scientific information. More than one participant spent a great deal of time programming to be able to display equations or chemical structures.
Tools are also needed to connect scientists, teachers, and parents to science blogs.
Professional societies should consider compiling members' science posts as a service to their members. Likewise, outreach staff and informal science educators should consider linking to science blogs in their communications. Science bloggers might appreciate public communication training if available through workshops at conferences or articles in membership publications.
Future Work
This study focused on chemists and physicists. Additional studies of life scientists, earth and planetary scientists, computer scientists, and mathematicians would yield a broader view of Science Blogging 30 how scientists use blogs. A follow-up study using quantitative content analysis and surveys would show the prevalence of the uses and benefits found in this study. A survey that asked demographic questions could explore potential correlations of the blog uses and experiences to characteristics of the blogger such as work setting, work status, and discipline.
Specifically excluded from this study were members of the attentive public who blog about science but are not practicing scientists such as philosophy of science professors, science communication professors, and science journalists. A follow up study could look at how this group popularizes science or the genres they use to discuss science.
